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(54) Title: THE CYTOPLASMIC INMBmON OF GENE EXPRESSION 



(57) Abstract 

One aspect of the invention is to provide novel genetic 
constructions for the expression of inhibitory RNA in the 
cytoplasm of eukaryotic cells. The inhibitory RNA may be 
an anti-sense RNA or a co-suppressor RNA. The genetic 
constnictions of the invention are capable of replicating in the 
cytoplasm of a eukaryotic cell and comprise a promoter region 
in functional combination with an encoding polynucleotide. 
The genetic constructions may be designed so as to replicate in 
the cytoplasm of plant cells, yeast cells, and mammalian cells. 
When the eukaryotic cell of interest is a plant cell, the genetic 
construction is preferably derived from a plant RNA virus. 
Plant RNA virus derived genetic constructions may employ 
a plant virus subgenomic promoter, including subgenomic 
promoters from tobamoviruscs in functional combination with 
the RNA encoding region. Another aspect of the invention 
is to provide cells comprising the genetic constructions of 
the invention and organism comprising a plurality of such 
cells. Another aspect of the invention is to provide methods 
of reducing the expression of a gene of interest in eukaryotic 
cells, i.e., methods of producing eukaryotic cells exhibiting 
reduced levels of expression of a gene of interest. The methods 
of the invention comprise the step of transfecting a cell with 
a genetic construction of the invention in which the RNA 
encoding region is specific for the gene of interest. Another 
aspect of the invention is to provide plant cells that produce 
elevated levels of the carotcnoid phytocnc. The elevated levels 
of phytoene are achieved by inhibiting the expression at the 
enzyme phytoene desaturase using the vectors of the invention. 
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AMENDED CLAIMS 

[received by the International Bureau on 29 February 1996 (29.02.96); 
original claims 1-38 replaced by amended claims 1-44 (4 pages)] 

desaturasc U arranged in Hie antisexise duection in relatioii to the profiK>ter 
region which is in fimctional combination with the phytoene desatuiase. 

10. A vectcxr aoconiing to Claim 8 wherein the target gene inhibitor RNA 

s 

edcodiiig potyimcleotide is a ^hytoene syntfaate, wherein the phytoeoe 
synthase is erranted in the antisense dinetion hi xdatioii to the promoter 
regiOD whidi is in ftinctional cooibhiatlon with the pliytoene synthase. 

11. A method of producing a eukaryotic cell having reduced expression of a 
gene of faiieiest, the method comprising the steps of transfecting a cell with a 
genetic vector aeccnding to Claim 1, wherein the anti-sense RNA encoded by 
the anti-seose RNA encoding poiynucleotide is specific for the gene of 

IB interest. 



12. A method according to Claim U, wherein the eukaiyotic cell is selected 
from the group consisting of plant cells, yeast cells* and mammalian cells. 

SO 

13. A method aocoidhig to Claim 12, whes^ the eukaiyotic cell is a plant 
cell. 



14. A method according to Claim 13, whexehi the vector is derived from a 
plant RNA vims. 

15. A method according to Claim 14, wherein the vecu>r is derived from a 
single stranded RNA plant vims. 

16. A method according to Clahn 15, wherein Uie promoter is a plant viral 
RNA subgenomic promoter. 



35 
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17. A method according to Claim IS, fiuther comprising a second 
subgenomic promoter ai>ecably linked to a viral coat protein encoding 
polynucleotide. 

B 

18. A metbod acconling to Claim I5t wlietein at least one of die subgeoomlc 
IMXMiioters is derived from a tobafflovinii. 

19. A method of producing a eukaryotic cell having reduced expression of a 
gene of interest, the method comprising the st^s of transfecting a cell with a 
genedc vector aoeofding to Claim 9, and tihen growing Uie transfected cell 
under conditions suitable fbr growth of the vector. 

19 20. A method of producing a eukaiyotic cell having reduced expression of 
a gene of interest, the method comprising the steps of transfecting a cell with 
a genetic vector according to Qaim 10, and then growing the transfected cell 
under conditions suitable for growth of the vector. 

SO 

21. AeulcaxyoUccellprodttoedbythemetiiodof Claim 11. 

22. A eukaiyotic cell according to Claim 21, whefein the eukaryotic cell is 
selected from tte group consisting of plant cells, yeast cells, and mammalian 
cells. 

23. A eukaryotic cell according to Claim 22, wherehi the eukaryotic cell is a 
plant cell. 

so 

24. A eukaryotic cell according to Claim 23, wherein the vector is derived 
from a plant RNA virus. 
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25. A eukaryotic cell according to Claim 24» wherein the vector is derived 
from a single stnnded UNA plant vinu. 

^ 26. A eukaryotic cell accmdisg to Claim 24. iRibeiein the prcnnoier is a plant 
viral RNA subgwomic promottv. 



27. A eukaryotic cell aecofding to Claim 24, tofher comprising a second 
subgeoomic promoter opeiably linked to a viral coat protein encoding 
polynucleotide. 



10 



IB 



3S 



2S. A eukaryotic cell according to Claim 24, wherein at least one of die 
Bubgenomic promoters is terived ftom a tobamovinis. 

29. A plant comprising a plurali^ of cells according to Claim 23. 



30. A plam accoiding to Claim 29, wtaerein the vector is derived from a 
2Q piam SNA vims. 

31. A plam aooordiag to Claim 30, wherein the vector is derived from a 
single stranded RNA plant virus, 



32. A plam according to Claim 31, wherein die promoter is a plant viral 
RNA sut>genomic pramoto*. 



33. A plant accoiding to Claim 31, ftutfaer comprising e second subgenomic 
promoter operably linked to a vlnl coat protein encoding polynucleotide. 

34. A plant according to Claim 31, wherein at least one of the subgenomic 
promoters is dt^ved from a tobamovinis. 

35 
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35. A cttkaryotic cell compriiiag a vector accordkig to Cliim 1. 

36. A eularyotic ccU acconling to Claim 35, wherein the eulcaryotic cell is 
selected ttam the graiq> coiuisttaig of plant ceUs, yeast celb, uiA mammaliaii 

ft 

cells. 

37. A eukaiyotie cell sfff^?ri<ng to Claim 36, wherein the euloiyotic cell is a 
plant cell. 

10 

3S. A eukaryotic cell acootding to Claim 37, wherein the vector is derived 
tram a plant SNA vixus. 

IS 39. A eukaiyotic cell aocordiiig to Claim 38, wbeiein the vector is derived 
from a single stitiided RNA plant vinu. 

40. A eukaryotic cell acconliog to Claim 39, wherein the promoter is a plant 
2 0 viral RNA lu^geoomic proaxUBr. 

41. A eukaryotic cell acooidiqg to Claim 39, fkmfaer comprising a second 
subgenomic promoter opembly linked to a vital coat protein eneodiog 

polynucleotide. 

42. A eukaryotic cell acconling to Claim 39, wherein at least one of tiie 
Sttbgenxnnic promoters is derived from a tobamovirus. 

43. A eukaryotic cell according to Claim 37 comprising a vector according 
to claim 9. 

44. A method according to Claim 37 compiiiins a vector according to 
99 claim 10. 
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